Nature 



• Lock and Key Concept 
• Non-Covalent Bonds 

— Hydrogen bonds 

- Electrostatic bonds 

- Vander Waal forces 

- Hydrophobic bonds 

• Multiple Bonds 
• Reversible 



Reactions 




Agglutination 

Enhances phagocytosis 
and reduces number of 
infectious units to be 
dealt with 
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Opsonization 

Coating antigen with antibody 
enhances phagocytosis 



Phagocyte 




Neutralization 



Blocks adhesion of 
bacteria and viruses 
to mucosa 



Bacterium \ * 



Blocks active 
site of toxin 



Toxin 
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Activation of 
c omplement 

Cell lysis 

Complement 




^Infecting 
cell 



Macrophage 



Antibody-dependent 
cell-mediated cytotoxicity 

Antibodies attached to target cell 
cause destruction by non-specific 
immune system cells 



Affinity 

Strength of the reaction between a single antigenic 
determinant and a single Ab combining site 





Affinity = £ attractive and repulsive forces 



Avidity 



The overall strength of binding between an Ag with 
many determinants and multivalent Abs 
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Cross Reactivity 



1 The ability of an individual Ab combining site to 
react with more than one antigenic determinant. 

The ability of a population of Ab molecules to react 

with more than one Ag 




Cross Reactions 



Anti-A 
Ab 



Ag B 
Shared epitope 
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Similar epitope 




Equivalence - Lattice formation 



Zone of 
antigen 




Antigen 



Praeiprt^on 



Preci pi cati on occurs when the antigen is soluble. 

When the antigen-antibody reaction occurs in semisolid medium (like agarose), 

they form insoluble aggregates visible by naked eye. 
Precipitation test depend on many factors, they are 

pH - Temperature - Concentration of the precipitation medium - Concentration of 

antigen and antibody 
When the antigen concentration is very low with an excess of antibody, weak 

precipitation occurs. (Zone of antibody excess or Prozone). 
When more antigens are added, maximal antigen-antibody complexes are formed 

and precipitate. (Zone of equivalence or Optimal zone). 
When antibody concentration is low with an excess in antigen, weak precipitation 

occurs (Zone of antigen excess or Postzone). 

Types of precipitation test 

Double im rnuriodiifusiDN - Radial immunodiffusion 
Immunoelectrophoresis Rocket Immunoelectrophoresis 
Transmigration Electrophoresis (Countercurrent Electrophoresis) 



Radial Double immunodiffusion (Ochterlony method) 



In this test, the antigen & antibody 
preparations are placed in separate wells 
that are cut into a thin layer of agar in a 
Petri dish. The Ag and Ab diffused 
toward each other's throw the agar until 
they meet and form bands of precipitate. 

In this test, both antibody and antigen 
diffuse radially towards each other in 
aqueous agarose gel. 
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Visible bands of Precipitation form at the 
sites where the antigen and antibody 
meets. This method is very effective way 
to test identity of unknown antigens 

based on symmetry of Precipitation Qty 
patterns. Identity of two antisera (with NorM6*»tit T 

respect to unknown antigen) occurs 
when two bands of Precipitation fuse to 
form single line. The bands cross when 
there is no identity. 



Radial immunodi 



In this test the agar contains the 
antibody (eg. Anti-human IgG), 
serum samples are then placed in 
wells in the agar. 

As the serum diffused through agar 
and encounters the antibody, the 
antigen in the sample forms a 
concentric ring, the diameter of the 
ring correlated with antigen 
concentration in the sample. 

The level of the antigen in sample can 
be determined by referring to a 
standard curve based on ring 
diameter of known concentration of 

antigen. 



(Mancini's method) 




Ag Concentration 



Immunoelectrophoresis 



This technique developed because the double immunodiffusion technique could not always resolve 
complex mixture of antigens. In this test antigen is placed in wells in agar on a glass slide, and is then 

subjected to electrophoresis. The individual antigenic components migrate through the agar at 
variable rates. If antibody is then placed in a well that runs the length of the of the slide and parallel 
to the path of migration, the Ag and Ab will diffused toward one another and form separate arcs of 

precipitate for each antigenic component. 
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Rocket Immunoelectrophoresis 



This technique is similar to the radial immunodiffusion except it subjected to electrophoresis. The antibody is 
incorporated into the gel and the sample of unknown concentration along with the standard antigen of varying 
concentration is subjected to electrophoresis. Precipitin line formed (have a shape of rocket). This technique used as 

a rapid method to determine antigen or antibody concentration. 



